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Vaccine,  by  S.  3,  Dyachenko,  0,  ?.  Khvzhyns 1 ka ,  and  S.  u.  uvynlo 

Report  to  the  scientific  conference  of  the  Min'"nbiolo'*y  ChM"  of  the  Kiev  Medical 
Institute,  6  September  2qd0 

The  search  for  an  effective  prophylactic  n-eparation  to  combat  tularemia 
began  as  soon  ns  the  spent  causing  the  ■'nfectinr.  was  discovered.  Vaccine 
prophylaxis  could  be  of  threat  significance,  since  the  tularemia  infection 
leaves  strong  immunity.  Th»  better  the  form  of  post-infection  immunity  the 
greater  the  or nor tun tty  for  the.  formation  of  inoculation  immunity.  If  the 
infection  even  under  natural  conditions  leaves  a  poor  form  of  immunity,  ino¬ 
culation  prophylaxis  may  be  difficult  and  even  unsuccessful. 

All  attempts  to  obtain  effective  killed  tularemia  vaccine  have  been  fruit¬ 
less.  It  is  now  well  known  that  inoculation  in-unity  brought  about  by  kiMed 
vaccines  is  often  of  poor  stability  end  strength.  And  killed  antitu1 rremia 
vaccines  have  never  caused  immunity. 

It  is  only  Soviet  scholars  who  have  laid  the  theoretical  groundwork  and 
provided  a  brilliant  solution  to  tha  problem  of  the  specific  prophylaxis  of 
tularemia,  Ya.  Gayskiy,  whose  achievements  have  been  recognized  by  the 
Soviet  government,  which  awarded  him  the  Stalin  Prize,  was  the  first  to  prepare 
live  tularemia  vaccine.  Gayskiy  discovered  the  laws  governing  infection  and 
immunity  in  experimental  tuls^omin.  He  showed  that  the  weakly  virulent  immuno¬ 
genic  cultures  of  the  tularemia  bacillus  caused  immunity  in  animal®,  and  estab¬ 
lished  a  similar  law  for  humans.  Thus  a  person  may  became  immune  not  only 
through  the  transfer  of  a  clinically  developed  di®e«<?»,  but  also  nr  a  result  of 


inoculation  with  a  weakened  strain  of  tularemia  microbe.  In  order  to  create 
aotive  immunity  one  may  use  immunoge.oically  fully  active  strains.  One  of  the 
features  of  the  immunogenically  ful^y  active  tularemia  microbe  is  its  out¬ 
standing  infectiousness  for  those  animals  most  sensitive  to  tularemia  infection 
(white  mice)  and  its  low  virulence  for  humans  and  less  sensitive  animals 
(guinea  pigs  and  rabbits).  A  single  injection  of  such  a  culture  into  the 
proper  animals  makes  them  able  to  resist  a  virulent  tularemia  culture  independ¬ 
ently  of  the  dose  and  the  method  of  injection. 

It  has  been  shown  that  tularemia  vaccine  cultures  cause  an  immune-allergic 
transformation  of  the  organism,  which  is  a  symptom  of  immunity,  similar  to  the 
transformation  of  the  organism  following  recuperation  from  tularemia. 

B.  Ya,  El*bert  has  demonstrated  the  possibility  of  cutaneous  vaccination 
against  tularemia.  The  Soviet  government,  appreciating  the  value  of  his  exper¬ 
iments,  has  awarded  him  the  Stalin  Prize.  The  technique  of  rubbing  the  vaccine 
into  a  cut  in  the  skin,  similar  to  smallpox  inoculation,  makes  possible  the 
mass  use  of  this  procedure  when  necessary. 

In  a  short  time  Soviet  scholars  have  made  a  detailed  study  of  the  methods 
of  producing  and  using  live  tularemia  vaccine,  and  have  shown  its  epidemio¬ 
logical  effectiveness  (Gayskiy,  Gayskiy  and  hi3  co-workers,  El 'bert,  Seleznev^, 
Faybich,  Dzhanpoladova,  Sil'chenko,  Altareva,  Borodin,  Chernina,  Dons'kykh  er'* 
Chelisov,  Moroz  and  Khyzhyns'kn,  and  others). 

Tularemia  is  one  of  the  infections  which  cause  a  state  of  increased  sensi¬ 
tivity  to  material  stimuli,  a  st3te  which  may  last  for  some  time. 

One  of  the  best  indications  of  the  protective  transformation  o'-  th-> 
organism  after  inoculation  with  tularemis  vaccine  is  the  allergy  test.  A 


positive  intrecer1--']  allergy  test  for  tularin  is  also  an  indication  that 
tularemia  has  been  transferred  and  that,  stable  iar  unity  has  been  developed 
to  this  infection. 

In  o'r**  work  we  rave  tv  a sente*  the  a-*  cult?  a*'  or-  stud  1  e<?  of  the  ->er- 
ma.nence  of  tv-  i i-tra^erm'  rllergy  reaction  cf  cer  c»tar.eou-  vaccination  with 
eap-yolk  tulr*emia  vaccine. 

METHOD  OF  OPERATION 

In  eight  inhabited  places  peoo’’e  of  various  ages  and  sex  were  vaccinated, 
predominantly  adults  from  20  to  lC  years  old.  They  wore  vaccinated  cutar.eously 
with  live  e.»g-yo  1 k  vaccine.  On  nn  egg-yolk  medium  the  causative  agents  cf 
tularemia  grow  profusely  and  retain  their  viability  over  a  considerable  period 
of  time.  The  vaccine  used  ws3  that  of  the  Rostov  State  Courterepidemic  Institute. 
Twelve  (sic)  series  were  used,  with  the  following  r.umers:  141.  lip,  171,  179, 

190,  192,  195,  150,  256,  126,  and  158,  Trx  all.^roy  te;t  was  performed  at  random 
on  th.f>  vaccinated  population,  and  the  nature  end  course  of  the  reactions  studied. 

The  allerg  in  used  for  the  intrad.erral  reaction  was  "Mita-ob"  tularin  from 
the  Sarotcvsk  State  Counterepidemic  Institute,  containing  ’00  million  r.icrcbe 
bodies  per  milliliter,  series  No.  16. 

After  the  skin  had  been  prepared,  each  person  received  in  the  forearm  a 
cutaneous  injection  of  0.1  milliliter  of  vaccine,  -eoresentin.g  10  million  microbe 
bodies. 

Previous  experiments  ha”  indicated  that  within  6 -?  days  after  inoculation 
the  afergy  test  would  he  positive  for  2.',-43  hours.  The  intr^derral  slle~oy 
test  was  considered  positive  when  around  the  ooir.t  of  tularin  injection  there 
was  a  reddening  of  the  skin  measuring  from  1x1  by  5  x  L  centimeters,  with 
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various  degrees  of  swelling  o'  the  skin. 

Toe  control  in  all  these  css-s  wes  the  presence  or  absence  of  changes 
following  vhe  injection  of  a  standard  dose  of  the  sane  type  of  tularin  in 
persons  who  had  received  a  tularemia  injection  in  the  recent  past,  revacci¬ 
nated  persons,  end  healthy  persons  whore  redin'1?  history  included  no  tula  re"1,  in 
infection  and  who  had  not  been  vaccinated . 

The  allergy  reaction  was  tested  twice  -  in  2 L  and  in  48  hours. 

ACTUAL  OESEftVATICNS 

Ife  observed  both  the  duration  of  allergy  reactions  and  the  clarity  with 
which  they  appeared.  By  the  duration  of  the  reaction  we  mean  the  time  passing 
from  the  day  of  vaccination  to  the  day  the  allergy  test  is  performed.  Data 
are  presented  below  on  our  observations  from  one  month  tc  two  years. 

The  extent  to  which  dermal  reactions  appeared  were  denoted  by  plus  signs: 
sharply  positive  reactions  received  three  plus  signs,  positive  reactions  two 
plus  signs,  and  weakly  positive  reactions  one  plus  sign. 

The  duration  of  the  allergy  test  was  studied  on  1,126  persons  inoculated 
in  the  autumn  months  of  1948  and  the  spring  of  1949,  The  results  of  these 
investigations  are  given  in  the  table. 
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Duration  of  Tntrndemal  Reactions  to  T'Oarin 


’fri-ibor  of  iiont1-?  31no.^  Inoculation 


Ite"1 

7 

10 

U 

15 

16 

£4 

Total 

Number  of  persons  examined 

53 

170 

617 

111 

24 

S’1 

65 

1,126 

Sharply  positive 

Absolute  number 

24 

16 

128 

17 

/ 

•  *■ 

32 

4 

7.25 

Percent 

41.4 

0.4 

20.8 

15.3 

16.7 

39.5 

6.2 

20.0 

Positive  reactions 

Absolute  n'f’ber 

31 

96 

301 

82 

17 

41 

25 

593 

Percent 

53.5 

56.5 

48.8 

73.9 

70.8 

50.7 

33.4 

52.7 

tfeaVlv  positive  reactions 

Absolute  number 

1 

26 

96 

3 

0 

4 

14 

114 

Percent 

1.7 

15.3 

15.5 

2.7 

0 

4.9 

21.6 

12. R 

Negative  reactions 

Abs-Oute  number 

2 

32 

92 

9 

3 

4 

22 

164 

Percent 

3.4 

18.8 

14.9 

8.1 

12.5 

4.9 

33.8 

14.5 

Total,  sharply  positive 
and  positive 

Absolute  number 

55 

112 

429 

99 

21 

73 

29 

818 

Percent 

94.8 

65.9 

65.5 

89.2 

87 .5 

90.0 

44.0 

67.2 

o 
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Kecltky.  not 

Control  Recuperated  Revocoinated.  Vr  cc;  rnt.r-d 

lies 

N.imber  of  persons  examined  10  9  10 

Sharply  positive  reactions  3  ? 

Positive  reactions  3  L 

Weekly  positive  reactions  --  1 

Negative  reactions  4  2  10 

Total,  sharply  oositive  &  positive  6  6 

The  material  presented  shows  that  within  this  period  the  iotradormnl  test 
was  positive  in  962  (85.5  percent)  of  the  1,126  persons  examined,  and  negative 
in  I64  persons  (14.5  percent).  Of  this  total  of  962  persons  with  positive  vests 
225  (20.0  percent)  gave  sharply  positive  reactions,  593  (52.7  percent)  positive 
reactions,  and  1/4  (12.6  percent)  weakly  positive  reactions.  A  sharply  oositive 
reaction  is  characterized  by  the  following  symptoms:  sudden  reddening,  infiltra¬ 
tion,  painfulness  to  touch,  and  sometimes  the  formation  of  a  small  necrotic  rid*® 
at  the  point  of  injection  of  the  tularin.  In  individual  cases  the  following 
general  reaction  was  formed:  light  headache,  general  indisoosition,  2-3  degrees 
of  fever,  and  enlargement  and  pain  in  the  lymph  glands.  These  symptoms  ais- 
ar  eared  in  1-3  days. 

To  p-ovide  control,  the  intradermal  allergy  test  using  tularin  w»s  per¬ 
formed  on  ten  persons  who  had  recovered  from  tularemia,  on  nine  persons  vacci¬ 
nated  with  tularemia  vaccine,  and  on  ten  immunized  persons. 

Of  the  ten  persons  who  had  recovered  from  the  disease  one  had  been  sick 
in  1949  and  eight  in  194$  with  visceral  tularemia.  One  person  h~d  had  the 
bubonic  form  of  tularemia  in  19/9.  It  can  be  seen  from  the  table  that  0^ 
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'ls_y  there  who  hrd  recovered  from  the  disease  twre«  pave  sharply  positive,  three 
oositive,  and  four  negative  reactions  to  the  inject* on  of  tularin. 

Of  the  nine  persons  ’-ovaccinat.ed  two  were  revoccin-ted  7  months,  six 
8  months,  and  one  10  months  after  the  first  vaccination,  it  should  be 
pointed  out  that  the  reaction  pave  no  shot — "local  nr  per.eral  reactions  of 
the  organism.  The  results  o*-  a  reelect  r "~e>  yen"  n*'ter  the  i ntr.ederr.al  allerp 
test  wore:  two  oersons  pave  shnroly  Positive,  four  pave  no? it1’ ve,  one  pave  a 
weakly  positive,  and  two  pave  r.eprt  ive  reactions. 

All  ter.  healthy  nonimmunized  persons  pave  no  reaction  at  all  to  the 


intredermal  injection  of  tularin. 

An  analysis  of  the  d^iration  of  inv'~ dsrT.nl  reactions  with  respect  to 
time  of  inoculation  shows  that  they  diminish  with  time.  Seven  months  after 
inoculation  they  were  positive  in  56  (°o.5  percert)  of  58  cases,  and  a*’ter 
2 A  months  in  43  (66.1  percent)  of  65  cases. 

The  table  also  shows  the  intensity  of  the  intro  dermal  re-'ctior.  as  a 
function  of  time  of  vaccination,  Talrinp  into  consideration,  only  sharply 
positive  and  positive  reactions,  they  were  found  in  818  p?  p  oercent)  of 
1.126  pe-a^ns  examinee.  The  smaller  tho  number  months  since  inoculation 
the  larper  the  percer.tape  pivinp  these  reactions.  After  7  months  these 
reactions  were  found  in.  55  (94.8  Percent)  o’’  55  cns»s,  and  after  24  months 
in  29  (44.5  percent)  of  65  cases.  At  ot!.<-r  intern1 3  there  reactions  were 
found  as  follows:  after  12  months  in  1!2  (•*•5 .8  -ercent^  of  170  cases;  In  1/ 
months  in  429  (65.5  percent)  of  617  esses;  in  15  months  in  99  (‘•'9.7  •ier.v t) 
o'  "1  cases;  in  16  months  in  21  out  of  24  cases;  <---d  often  18  norths  in  73 
(9C  -ercer.t)  of  coper.  The  figures  p^.ver.  for  each  period  of  examination 
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are  not  identical,  and  they  can  be  compared  only  under  croc  is  1  c'"r* 4  tic  ns . 
Therefore  if  we  take  a  longer  period,  such  as  6  m.onth3,  the  reduced  intensity 
of  the  reactions  is  quite  clear.  A  graphic  indication  of  the  reduced  reaction 
is  to  be  found  in  the  curve  given  in  the  figure  below. 
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12  IS  24 

Percentage  of  intrsderm.nl  reactions 
examined  over  a  period  of  two  years 

The  persons  examined  from  3  to  12  months  after  inoculation  gave  positive 
test  results  in  94.8  percent  of  cases,  while  those  examined  from  12  to  13 
months  after  gave  71.6  percent  positive  results,  and  those  from  18  to  24 
months  after  gave  69.8  oercent  positive  test  results. 

We  succeeded  in  part  in  studying  the  effect  of  the  various  series  of 
vaccines  en  the  results  of  the  intradermn1  reactions.  We  collected  the 
vaccines  under  identical  conditions  and  used  them  according  to  tre  same 
technique.  Of  the  12  series  of  vsccinos  three  (series  Nos.  126,  168,  and 


Months 
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'o  179)  were  used  is  seoa-ate  populated  points.  Their  effectiveness  compered 
with  that  of  other  series  v.as  considerably  greater. 

DI3C-JSS  iO.;  C?  RESULTS 

Tularemia  is  one  of  the  infections  which  jive  rise  to  a  profound  trans¬ 
formation  of  the  organism  ar.d  a  lastin'*  and  stable  immunity  to  the  riven 
disease. 


Of  the  vaccine  preogratinr.s  ns?:  in  us a  the  mart  effective  are  live 
vaccines  prepared  from  the  corresponding  weakened  ( attenuated )  strains. 

Live  vaccines  cause  in  t,he  organism  a  profound  reaction,  expressed  in  the 
latent  form  of  the  infection.  Such  a  reaction,  of  course,  provides  for  the 
formation  of  excellent  postir.f ectio.n  im  unity,  whose  effect  approaches  that 
cf  immunity  following  recuperation  frem  the  di=oasa. 

The  advantage  of  live  over  killed  vaccines  is  par  tier 1  -rly  clear  in  c--ss^ 
in  which,  killed  vaccine  shows  .no  effect,  such  as  in  tularemia. 

Finally,  the  great  significance  of  live  vaccines  lies  i.a  the  fact  that 
they  are  applied  onny  once;  this  makes  possible  their  mass  application.  Live 
vaccinog  also  give  a  rapid  immunizing  effect.  Thus  vaccination  with  live 
vaccines  is  not  only  a  prophylactic  but  a  counter-epidemic  procedure  avo J lablf 
for  wide  use. 


In  this  invent’ motion  in  evaluating  th-  curane-us  use  o'*  the  tularemia 
vaccine  we  have  limited  our  wojft  to  the  intr-der-nl  reaction,  wHch  is  a 
symptom  of  the  ellcrgic  tmsfpri’tirn  ?■'  the  or-anism.  The  ir.traderral  t  st 
is  ono  of  the  essential  symptom?  of  tho  i-ae-actior.  of  mac- o-  e-d  mi nroo-g-ni: 
in  the  infection  process,  both  followin’  c’^nln-’  recu---  —  *.icr  ■  -  ■'  «?  n  re-uV 
of  the  reactions  of  the  organism  to  live  tularemia  vaccine. 
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Allergic  reactivity  is  a  more  profound  indicator  of  the  ir.n,."nolr"5o;.l 
transfc-motion  cf  the  organism  in  the  disease  process  or  of  prophylactic 
immunization  than  is  the  agglutination  reaction.  It  mr.v  also  be  used  ns  a 
relative  indication  of  immunity. 

The  intrsdermnl  test  i?  in  the  overwhelm:  ng  majority  of  cases  acccm.pan:  ed 
by  an  opsonic-phagocytic  reaction  and  the  a pgluti nation  reaction  in  persons 
who  have  beer,  inoculated  cutnneously  with  live  egg-yclk  tularemia  vaccine 
(Moroz,  Khvzhyns ’ka) .  This  has  also  made  it  possible  for  us  to  limit  our 
efforts  to  evaluating  the  vaccine  solely  by  toe  ’ otruderr.nl  reaction. 

The  material  presented  shows  that  en  allergic  transformation  of  the 
organism  results  from  the  cutaneous  introduction  of  live  egg-yold^tul -reman 
vaccine.  This  trrnsf orratio.n  is  specific,  since  it  oca'-rec  and  developed 
almost  identically  in  both  recuperated  ar.d  revaccinated  persons,  being  negative 
in  healthy,  unimmunized  persons.  The  vaccination  orocess  proceeds  easily. 

A  comparison  of  the  duration  of  t  he  reaction  at  various  intervals  reveals 
certain  regularities.  The  shorter  the  period  of  time  (measured,  in  our  exre-- 
imeots,  in  months)  si-'ce  inoculation  the  more  cle^r  and  intense  the  i.ntr"de~rr.r.  1 
reaction,  while  the  more  t"'me  had  elapsed  since  inoculation  the  mo^e  rapidlv 
the  reaction  dininielv"’d .  Or.e  m-y  apeak  of  t^e  dynamic?  eC  nttenua*  ion  the 
ellergy  react  on.  Over  a  period  of  two  years  (th*-*  period  of  our  irvestigrV.  or.s ) 
in  nearly  rno-h.nl?  of  ces°s  with  sharply  positive  end  positive  reaction? 
thm  reaction  became  feeble  or  quite  negative.  But  in  elmst  one-^alf  the  ceres 
the  reaction  remained  sharp1y  expressed  even  after  two  veers. 

These  cbservations  on  a  "'r-me  number  of  rp-nons  confirm  the  belief  of 
Gayrkiy  and  his  co-worke-s  th-t  the  « ntrnbermr 1 
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reaction  -  the  allergy 


1 asts  -  ‘•or’-'  time.  Tie  c*  trot  my  h* >•"  tv«  reaction  m-y  last.  s'r.oo 

we  r-«  still  mskinq  obsc-v-v  ons .  Therefore  the  eotablishcd  fact,  that  the 
a\yf*p.Ty  r*«ct  m  "'sets  »ip  to  two  veers  J  a  nne-mT  the  cx^?,  provides  a 
basis  for  the  broad-scale  use  of  this  •"■■e mration  as  the  r.o°t  favomb1--* 
countereoid cri c  aqent.  ibis  is  even  tr  ie-  sine:  the  rP^er-v  reaction  ray  be 
used  as  a  relative  indication  of  tb -  motectivo  tr."rsfor~ation  ef  the  cr.3ar.isa. 
Thus,  on  the  basis  of  our  • uteri'  1,  the  r-rv;  for  revneeination  nay  oris?  some¬ 
what  over  two  y.  am  after  veccimtion.  doorr-dinf  on  epidemic  requirements. 

Definitive  conclusions  or.  tm  mra-ics  of  -he  nttpr.’r-tion  of  the  reaction 
require  observations  of  larqer  numbers  of  n*»ra *-ns  in  etch  "eried  of  investi¬ 
gation. 

There  exists  the  observation,  or  rather  the  impression.  that  t>*o  i— i->vl'd  -a 
series  of  vaccines  used  play  a  certain  ro1n.  The  vaccine  so-’ -3  Pos.  126.  15*, 
end  179  in  the  majority  of  ens^s  showed  n  shorter  allergy  reaction  than  the 
other  serise  of  Vaccines  used.  Further  : nventiq ations  and  observations  a-e 
necessary  in  order  to  evaluate  each  series  of  vaccine,  but  the  approximate 
identity  of  ot>oj.  conditions  h-us  drawn  our  attention  to  this  discrepancy. 
Changes  may  also  occur  durir-  the  technologies 1  process  of  preoarinr  the 
vaccines,  collecting  an'*  tr-nsmortinq  them,  etc.  In  the  use  and  evaluation 
r*  vaccines  the  significance  of  t^e  i-^ividual  series  must  also  be  taken  into 
consideration. 

C  C  i0  ,5 

1.  T.ive  emy-yc1*  tularemia  vaccine  used  c ’taaeously  c  -see  in  the  human 
orq a'-i sm  the  s^me  special  intruder '"il  ollerqy  re-ctinn  to  mu' -■  real  o  as  do  - 

'■"erred  t"1*?!:  itself. 

2.  The  iutracormal  alien, qy  re-’ct'cn  «s  a  -e'  -onne  to  live  tularemic 
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vr.ccine  is  r  specific  reaction,  sires  it  was  Positive  only  in  censors  who  hod 
recovered  from  tularemia,  who  were  rrv-’ccinated,  and  who  had  received  C’tnn- 
eous  vaccinations. 

3.  The  intradermnl  allor^y  reaction  to  tularemia  was  distinguished  by 
sharpness  during  the  entire  period  of  observations,  in  the  following  pro¬ 
portions:  during  the  first  month  after  vaccination  up  to  9a  percent,  and  at 
the  end  of  the  2.',th  month  up  to  4 4 . 5  percent. 

4.  Revsccination  may  be  used  within  two  veers,  depending  on  epidemic 
requirements. 
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